Investigation of the chemical constituents of the root bark of Artocarpus rigidus BLUME subsp. rigidus has led to the isolation of six, structurally diverse phenolic compounds. These included two new compounds with modified skeletons, the flavonoid 7-demethylartonol E (1) and the chromone artorigidusin (2), together with four known phenolic compounds, the xanthone artonol B (3), the flavonoid artonin F (4), the flavonoid cycloartobiloxanthone (5), and the xanthone artoindonesianin C (6). Compounds 1, 4, and 5 exhibited antiplasmodial activity against Plasmodium falciparum. All compounds showed antimycobacterial activity against Mycobacterium tuberculosis, with 4 being the most active compound (MIC 6.25 m mg/ml). Compounds 5 and 6 were active against KB cells, whereas 2, 5, and 6 showed varying toxicity to BC cells. Compounds 1-3, 5, and 6 were active in the NCI-H187 cytotoxicity assay, with 3 being the most active compound (IC 50 1.26 m mg/ml).
The genus Artocarpus belongs to the Moraceae family, consisting of about 47 species distributed in south-eastern Asia and the Pacific, and some species are cultivated throughout the tropics. 1) A number of Artocarpus species, including A. rigidus BLUME subsp. rigidus are found wild in the southern part of Thailand. No phytochemical investigation of this plant species has been reported to date. It should be noted that this plant species is different from A. rigida, the latter of which has been extensively investigated. [2] [3] [4] [5] [6] [7] [8] As part of an ongoing project on bioactive compounds from Thai plants for the treatment of tropical diseases, the plant species was investigated and it was found that the CHCl 3 and MeOH extracts exhibited antiplasmodial and antimycobacterial activities. Both crude extracts also showed cytotoxic activity against human epidermoid carcinoma of the nasopharynx (KB), human breast cancer (BC), and human small cell lung cancer (NCI-H187) cells. The present report deals with the isolation and antiplasmodial, antimycobacterial, and cytotoxic activities of the isolated new compounds 1 and 2, and the known compounds 3-6.
Investigation of the chemical constituents of the root bark of A. rigidus subsp. rigidus resulted in the isolation of six compounds. These included two new phenolics with modified skeletons, the flavonoid 7-demethylartonol E (1) and the chromone artorigidusin (2), together with four, known, structurally modified phenolics, the xanthone artonol B (3), the flavonoid artonin F (4), the flavonoid cycloartobiloxanthone (5) , and the xanthone artoindonesianin C (6). Compounds 3 and 4 were identified as artonol B and artonin F isolated previously from A. communis on the basis of spectroscopic ( 1 Hand 13 C-NMR spectral) comparisons. 9, 10) On the same basis, compounds 5 and 6 were identified as cycloartobiloxanthone and artoindonesianin C isolated from A. nobilis 11) and A. teysmanii 12) C-NMR data of 1 were similar to those of artonol E, 9) except for the absence of a methoxyl signal of the former at the 7-position. The structure of this flavonoid was thus concluded as 7-demethylartonol E (1). Compound 1 possesses one chiral center at the 10-position, with the [a] D 26 value in MeOH of Ϫ7.6°. However, the existing data did not permit the assignment of the configuration at this position.
Compound 2 was a pale brownish orange gum, the IR absorption bands of which exhibited the hydroxyl (3383 cm Fig. 2 ) showed long-range correlations consistent with the partial structure of this part of the molecule.
The presence of the 1,1-dimethylpropanol moiety at the 3-position was evident from two sets of two-proton multiplets at d 2.52 (H-12) and 1.60 (H-13), and a singlet of two methyl groups (15-Me and 16-Me) at d 1.26. The two singlet signals at d 3.81 (H-9) and 2.30 (H-11) were attributable to the -CH 2 COCH 3 substituent at the 2-position. The presence of the saturated keto group at C-10 was confirmed by the 13 C-NMR resonance at d 201.0. HMBC experiments (see Fig. 2 ) of these two substituents were in agreement with the structure. The structure of this chromone was thus concluded to be 2 and named artorigidusin.
Compounds 1, 4 and 5 exhibited antiplasmodial activity against Plasmodium falciparum, whereas compounds 2, 3, and 6 were inactive (see Table 2 ). All compounds showed antimycobacterial activity against Mycobacterium tuberculosis, with 4 being the most active compound (MIC 6.25 mg/ml). For cytotoxic activity, compounds 5 and 6 were active against the KB cells, whereas 2, 5, and 6 showed varying toxicity to the BC cells. Compounds 1-3, 5, and 6 were active against the NCI-H187 cytotoxicity assay, with artonol B (3) being the most active compound (IC 50 1.26 mg/ml). Extraction and Isolation The dried root bark (1.5 kg) was milled and extracted successively with n-hexane, CHCl 3 and MeOH in a Soxhlet extraction apparatus. The extracts were evaporated to dryness under reduced pressure at about 40°C. The hexane extract (brownish syrup, 8.4 g), the CHCl 3 extract (dark brownish sticky solid, 16.1 g) and the methanolic extract (dark brownish mass, 45.6 g) were obtained, respectively.
The CHCl 3 extract (14.9 g) was fractionated by quick column chromatography 13) (Merck silica gel 60 PF 254 , 250 g), eluting with n-hexane-CHCl 3 , CHCl 3 , and CHCl 3 -MeOH with increasing amounts of the more polar solvent. The eluates were examined by TLC and 12 combined fractions (C1-C12) were obtained. Fraction C10 was rechromatographed over silica gel (0.063-0.200 mm, 125 g) with n-hexane-CH 2 Cl 2 , CH 2 Cl 2 , and CH 2 Cl 2 -MeOH as eluting solvent to give 11 subfractions. Subfraction 3 was chromatograped using CH 2 Cl 2 and CH 2 Cl 2 -MeOH as eluents, with an increasing amount of the more polar solvent, followed by column chromatography eluted under isocratic conditions (0.9% MeOH in CH 2 Cl 2 ) to yield compound 1 (7 mg).
Fractions C11 and C12 were combined and chromatographed over silica gel (0.063-0.200 mm, 150 g) using n-hexane-CHCl 3 , CHCl 3 and CHCl 3 -MeOH as eluents, with an increasing amount of the more polar solvent to give 15 subfractions. Subfraction 6 was subjected to repeated column chromatography (3ϫ) with similar eluting solvent systems to give artonol B (3) as pale orange needles (14 mg), mp 267-270°C.
Subfraction 5 was rechromatographed twice using CH 2 Cl 2 and CH 2 Cl 2 -MeOH as eluents, with an increasing amount of the more polar solvent to afford three selected subgroups. Subgroup 1 was similarly chromatographed, followed by column chromatography eluted under isocratic conditions (0.9% MeOH in CHCl 3 ) to yield artonin F (4) (2 mg) as yellow needles, mp 251-253°C. Subgroup 2 was similarly chromatographed twice to afford dark yellow needles (15 mg), mp 287-289°C, which was identified as cycloartobiloxanthone (5) . The selected subgroup 3 was rechromatographed under isocratic conditions (0.9% MeOH in CH 2 Cl 2 ), followed by another column chromatography using isocratic elution (0.8% MeOH in CH 2 Cl 2 ) to give compound 2 (7 mg Antiplasmodial Assay Antiplasmodial activity was evaluated against the parasite Plasmodium falciparum (K1, multidrug-resistant strain) that was cultured continuously according to the method of Trager and Jensen. 14) Quantitative assessment of antiplasmodial activity in vitro was determined by means of the microculture radioisotope technique based upon the method described by Desjardins et al. 15) The inhibitory concentration that caused a 50% reduction in parasite growth as indicated by in vitro uptake of [ 3 H]-hypoxanthine by P. falciparum was determined. An IC 50 value of 1 ng/ml was observed for the standard drug, artemisinin, in the same test system. The assay results are shown in Table 2 .
Antimycobacterial Assay Antimycobacterial activity was assessed against Mycobacterium tuberculosis H 37 Ra using the Microplate Alamar Blue Assay. 16) In our system, the standard drugs, rifampicin, isoniazid, and kanamycin sulfate showed MIC values of 0.004, 0.06, and 2.5 mg/ml, respectively. The assay results are presented in Table 2 .
Cytotoxicity Assays The cytotoxicity assays against human epidermoid carcinoma of the nasopharynx (KB), human breast cancer (BC) and human small cell lung cancer (NCI-H187) cells were performed employing colorimetric method 17) and are shown in Table 2 . The standard drug ellipticine exhibited IC 50 values against these cell lines at 1.33, 1.46 and 0.39 mg/ml, respectively. 
